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© Heated nozzle for plastic injection and manufacturing method therefor. 

© The heat of a heater sheath wire (14) is both the 
heat that is directly transmitted to a heated nozzle 
main body (10) and the heat that is indirectly trans- 
mitted to the heated nozzle main body (10) via a 
metal strip (15) and both provide the effect of effi- 
ciently heating the heated nozzle main body (10) 
and producing a significant increase in the perfor- 
mance. The heated nozzle for plastic injection mold- 
ing according to the present invention is configured 
so as to have a spiral-shaped groove (12) on its 
outer periphery, the heater sheath wire (14) that is 
pressed into the spiral-shaped groove (12) and the 
metal strip (15) that is wound around the surface of 
the outer periphery of the heated nozzle main body 
(10) and is welded to the heated nozzle main body 
(10). 
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BACKGROUND OF THE INVENTION 

The present invention relates to a heated noz- 
zle for plastic injection molding and that is incor- 
porated into an injection molding machine and a 
manufacturing method therefor. 

As shown in FIGS. 4 and 5, this type of heated 
nozzle for plastic injection molding is provided with 
a coil-shaped heater 3 and an external cylinder 4 to 
the surface of the outer periphery of the cavity 
sleeve portion 2 of the heated nozzle main unit 1 . 
The heat that is generated from the heated coil- 
shaped heater 3 and in the direction indicated by 
the arrow (See FIG. 4) heats the cavity sleeve 
portion 2 of the heated nozzle main unit 1 so that 
the molten plastic material that passes through the 
passage 5 provided to the cavity sleeve portion 2 
is maintained within the allowable temperature 
range. 

With such a heated nozzle for plastic injection 
molding, the heat that is generated from the coil- 
shaped heater 3 is transmitted to the cavity sleeve 
portion 2 via the contact surface between the cavity 
sleeve portion 2 and the inner surface of the coil- 
shaped heater 3 and the contact surface area is a 
factor for increasing the ratio of thermal conductiv- 
ity but there is a structural limit to the degree to 
which the contact surface area can be made larger, 
and so there is a limit to the degree to which the 
ratio of thermal conductivity can be made larger. 
Because of this, heating the cavity sleeve portion 2 
to the required temperature involves raising the 
temperature of the coil-shaped heater 3 but raising 
the temperature of the coil-shaped heater 3 short- 
ens the life of the coil-shaped heater 3 and results 
in less years of use. 

SUMMARY OF THE INVENTION 

In the light of this problem, the present inven- 
tion has as an object the increasing of the contact 
surface area between the heater sheath wire and 
the heated nozzle main body, and providing a 
heated noz2le for plastic injection molding that is 
both compact and that has a good ratio of thermal 
conductivity. 

The heated nozzle for plastic injection molding 
of the present invention is configured from a spiral 
groove to the surface of its outer periphery, a 
heater sheath wire pressed into the spiral groove of 
the heated nozzle main body, and a metal strip that 
winds around the surface of the outer periphery of 
the heated nozzle main body of the heated nozzle 
and is welded to the heated nozzle main body so 
as to cover the heater sheath wire. 

The heated nozzle for plastic injection molding 
of the present invention has a heater sheath wire 
pressed into a spiral groove of the heater nozzle 



main body, and the contact surface area of the 
spiral groove is increased so that the ratio of ther- 
mal conductivity from the heater sheath wire to the 
heated nozzle main body is increased. Further- 

5 more, the metal strip that covers the heater sheath 
wire is in contact with the surface of the outer 
periphery that covers the outer surface of the heat- 
ed nozzle main body and is also welded so that the 
heat of the heater sheath wire is transmitted to the 

w heated nozzle main body via the metal strip, result- 
ing in the heated nozzle characteristics being im- 
proved by these two systems of heat transfer. 

BRIEF DESCRIPTION OF DRAWINGS 

75 

FIG. 1 is a view describing the status midway 
through the manufacture of the heated nozzle 
for plastic injection molding according to the 
present invention; 
20 FIG. 2 is an enlarged sectional view describing 
one portion of the heated nozzle for plastic 
injection molding according to the present in- 
vention; 

FIG. 3 is a view describing the procedures for 
25 the manufacture of a conventional heated nozzle 
for plastic injection molding; 
FIG. 4 is a view describing the procedures for 
the manufacture of a conventional heated nozzle 
for plastic injection molding according to the 
30 present invention; and 

FIG. 5 is a view describing a conventional heat- 
ed nozzle for plastic injection molding. 

DETAILED DESCRIPTION OF THE PREFERRED 
35 EMBODIMENTS 

A preferred embodiment of the present inven- 
tion will become understood from the following 
detailed description referring to the accompanying 

40 drawings. 

In FIG. 1, the numeral 10 denotes a heated 
nozzle main body of a heated nozzle for plastic 
injection molding, and to the outer peripheral sur- 
face of a cavity sleeve portion 11 of this heated 

45 nozzle main body 10 is formed a single spiral- 
shaped groove 12 from the distal end portion to the 
base end portion. In addition, a path 13 through 
which plastic molding material flows extends in the 
axial direction to the center of the cavity sleeve 

so portion 11. This spiral-shaped groove 12 of the 
cavity sleeve portion 11 has a heater sheath wire 
14 wound around it and mounted. The sectional 
area of the heater sheath wire 1 4 is set so that it is 
a value which is practically equal to the surface 

55 area of the spiral-shaped groove 12. 

Because of this, in the status where the heater 
sheath wire 14 is mounted to the spiral-shaped 
groove 12 of the cavity sleeve portion 11, one 
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portion of the heater sheath wire 14 is in the state 
where it protrudes from the spiral-shaped groove 
12. Then, on top of the heater sheath wire 14 that 
is fitted to the spiral-shaped groove 12 is wound a 
thin metal strip 15 so as to cover the heater sheath 
wire 14. The thin metal strip 15 is wound from one 
end to the other end of the cavity sleeve portion 1 1 
while being pressed and so the heater sheath wire 
14 is pressed into the spiral-shaped groove 12 of 
the cavity sleeve portion 1 1 . 

The following is a description of the method of 
manufacture of a heated nozzle for plastic injection 
molding. 

As shown in FIG. 3, the heated nozzle main 
body 10 provided with a spiral-shaped groove 12 to 
the cavity sleeve portion 11 is supported by bear- 
ings 20,20 of the winding apparatus and so as to 
be freely rotatable. The winding apparatus is pro- 
vided with a pressure roller 23 that moves parallel 
to the line of the axis of the heated nozzle main 
body 10 and the guide fittings 21 and 22 that move 
along the line of the axis of the heated nozzle main 
body 10. The guide fitting 21 guides the heater 
sheath wire 14 and the guide fitting 22 guides the 
thin metal strip 15 while the pressure roller 23 
presses the thin metal strip 15 that is wound ar- 
ound. 

Then, the distal end of the heater sheath wire 
14 that is guided by the guide fitting 21 is fixed to 
one end of the spiral-shaped groove 12 of the 
cavity sleeve portion 11 that is provided to the 
heated nozzle main body 10 and the thin metal 
strip 15 that is guided by the guide fitting 22 is 
arranged so as to cover the heater sheath wire 14 
that has been mounted to the spiral-shaped groove 
12, the heated nozzle main body 10 and the pres- 
sure roller 23 are rotated in the direction shown by 
the arrow of FIG. 3, and at the same time as this, 
the guide fitting 21, the guide fitting 22 and the 
pressure roller 23 are moved in the direction shown 
by the arrow as shown in FIG. 3. 

The operation of each of the parts described 
above presses the heater sheath wire 14 into the 
spiral-shaped groove 12 of the cavity sleeve por- 
tion 11 provided to the heated nozzle main body 
1 0 and winds the thin metal strip 1 5 so as to cover 
the heater sheath wire 14. The wound thin metal 
strip 15 is either spot welded or line welded by a 
roller electrode to a suitable portion of the cavity 
sleeve portion 1 1 . This welded portion is shown by 
the numeral 25 in FIG. 2. 

FIG. 2 shows a heated nozzle for plastic injec- 
tion molding that has been made in this manner. 
The heater sheath wire 1 4 of the heated nozzle for 
plastic injection molding maintains the status where 
it is pressed into the spiral-shaped groove 12 of the 
cavity sleeve portion 11 and the thin metal strip 15 
that covers the heater sheath wire 14 is welded to 
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the cavity sleeve portion 1 1 by the roller electrode 
24 so that the thin metal strip 15 is linked as a unit 
with the cavity sleeve portion 1 1 so that it neither 
loosens nor separates. 
5 In addition, this heated nozzle for plastic injec- 

tion molding operates in the same manner and can 
of course be used as a heated nozzle for hot 
runner. 

Moreover, the heater sheath wire 14 shown in 

w FIG. 2 has two heater wires 14a inside it but the 
number of these heater wires can be varied in 
accordance with necessity. 

However, the heat that is generated from the 
heater sheath wire 14 of the heated nozzle for 

15 plastic injection molding is divided into that which 
is directly transmitted to the cavity sleeve portion 
11 in the direction shown by the letter A of FIG. 2, 
and that which is indirectly transmitted to the cavity 
sleeve portion 11 via the thin metal strip 15 and in 

20 the direction shown by the letter B of FIG. 2, and 
heats the cavity sleeve portion 1 1 . 

According to the present invention as has been 
described above, the heated nozzle main body is 
provided with a spiral-shaped groove on its outer 

25 periphery, a heater sheath wire that is pressed into 
this spiral-shaped groove of the heated nozzle 
main body and a metal strip that is wound around 
the surface of the outer periphery of the heated 
nozzle main body and is welded to the heated 

30 nozzle main body and so the heat of the heater 
sheath wire is both the heat that is directly trans- 
mitted to the heated nozzle main body, and the 
heat that is indirectly transmitted to the heated 
nozzle main body via the metal strip and both 

35 provide the effect of efficiently heating the heated 
nozzle main body and producing a significant in- 
crease in the performance. 

While the presently preferred embodiment of 
the present invention has been shown and de- 

40 scribed, it is to be understood that this disclosure 
is for the purpose of illustration and that various 
changes and modifications may be made without 
departing from the scope of the invention as set 
forth in the appended claims. 

45 

Claims 

1. A heated nozzle for plastic injection molding, 
comprising a heated nozzle main body (10) 

so that is provided with a spiral groove (12) to the 

surface of its outer periphery, a heater sheath 
wire (14) pressed into said spiral groove (12) of 
said heated nozzle main body, and a metal 
strip (15) that winds around the surface of the 

55 outer periphery of said heated nozzle main 

body (10) and is welded to said heated nozzle 
main body (10) so as to cover said heater 
sheath wire (14). 

3 
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2. A method for the manufacture of a heated 
nozzle for plastic injection molding, comprising 
the steps of: 

supporting freely rotatably a heated nozzle 
main body (10) provided with a spiral groove 5 
(12) to the surface of its outer periphery to a 
winding apparatus; 

pressing a heater sheath wire (14) into 
said spiral groove (12) of said heated nozzle 
main body (10) of the heated nozzle; and 10 

winding a metal strip (15) around the outer 
periphery of said heated nozzle main body 
(10) of the heated nozzle so as to said heater 
sheath wire (14) being covered. 

15 
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